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'■  SUMMARY 
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■^'■^^The  RAE  Table  of  satellites  at  present  runs  to  more  than  550  pages,  and  is 
divided  into  three  volumes.  Volume  1,  with  satellites  launched  in  the  years 
1957-1968,  was  issued  in  revised  form  early  in  1978.  Volume  2,  covering  the  years 
1969-1973,  was  originally  issued  in  1974,  and  the  present  revised  version  incor- 
porates more  than  a thousand  amendments  that  have  accumulated  in  the  past  five 
years.  Volume  3 will  cover  the  years  1974-1978,  but  so  far  only  Parts  1-3  (1974- 
1976)  have  been  issued. 

^The  present  volume  lists  559  satellite  launches,  arranged  chronologically. 

For  each  launch,  the  Table  gives  the  name  and  international  designation  of  each 
instrumented  satellite  and  its  associated  rocket(s),  with  the  date  of  launch, 
lifetime  (actual  or  estimated),  mass,  shape,  dimensions  and  at  least  one  set  of 
orbital  parameters.  Other  fragments  associated  with  a launch  are  listed  without 
these  details. ^ 

'"^The  main  Table,  which  occupies  171  pages,  is  prefaced  by  six  pages  of 
introduction  and  explanation,  and  followed  by  a seven-page  index. 
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INTRODUCTION 
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A Table  of  artificial  satellites,  giving  launch  dates,  lifetimes,  weights, 
sizes  and  orbits,  has  been  issued  by  the  Royal  Aircraft  Establishment  since  1958, 
with  yearly  revisions  and  monthly  supplements.  The  launches  are  listed  chrono- 
logically, with  Volume  I covering  the  years  1957-1968,  Volume  2 the  years 
1969-1973,  and  Volume  3 the  years  1974-1978.  Volume  1 (originally  issued  in 
1970)  was  reissued  in  revised  form  in  1978  . Volume  2 (originally  issued  in 
1974)  now  appears  in  the  same  format,  updated  to  1 January  1979,  and  incorporating 
more  than  a thousand  amendments  that  have  accumulated  over  the  past  five  years. 

The  most  important  changes  are  the  insertion  of  decay  dates  for  the  years  1974- 
1978,  revisions  of  the  estimated  mass  and  dimensions  of  many  Russian  rockets, 
and  the  identification  of  engines  and  capsules  jettisoned  from  the  recoverable 
Cosmos  satellites.  Volume  3 will  be  issued  as  soon  as  possible:  so  far  only 
Parts  1-3  (1974-1976)  have  appeared. 

The  numbers  of  successful  launches  of  satellites  and  space  vehicles  each 
year  between  1969  and  1973  are  tabulated  below,  with  national  sub-totals  and 
the  numbers  of  launches  from  which  at  least  one  component  was  still  in  orbit 
on  1 January  1979. 

Census  of  satellites  and  space  vehicles  1969-1973 


Total 
launches 
in  orbit 


Year  of 
^\launch 
Country 
of  origin 

1957-1968 

1969 

1970 

1971 

1972 

1973 

Total 

national 

launches 

1957-1973 

USSR 

314 

68 

79 

81 

70 

83 

695 

USA 

432 

33 

23 

25 

24 

21 

558 

France 

4 

0 

1 

1 

0 

0 

6 

Japan 

- 

- 

1 

2 

1 

0 

4 

China 

- 

- 

1 

1 

0 

0 

2 

UK 

- 

- 

1 

0 

0 

1 

USA/Intelsat 

6 

3 

3 

2 

2 

1 

17 

USSR/Intercosmos 

- 

2 

2 

1 

3 

2 

10 

USA/ESRO 

3 

1 

0 

0 

3 

0 

7 

USA/Canada 

2 

1 

0 

1 

1 

1 

6 

USA/UK 

3 

1 

1 

1 

0 

0 

6 

USSR/France 

- 

- 

- 

1 

1 

1 

3 

USA/Italy 

2 

0 

0 

1 

0 

0 

3 

USA/France 

1 

0 

0 

1 

0 

0 

2 

USA/NATO 

- 

- 

1 

1 

0 

0 

2 

USA/Australia 

1 

0 

1 

0 

0 

0 

2 

USA/FRG 

- 

1 

0 

0 

1 

0 

2 

France /FRG 

- 

- 

1 

0 

0 

0 

1 

Total  launches 

768 

1 10 

114 

120 

106 

109 

1327 

Total  launches 
still  in  orbit 
on  1 Jan  1979 


Fig  1 below  shows  the  nuiid>er  of  launches  each  year  between  1957  and  1978 
The  trend  from  1957  to  1967  was  a fairly  steady  increase,  with  the  number  of 
launches  reaching  127  in  1967.  Then  the  trend  changed,  and  from  1968  to  1978 
the  yearly  number  of  launches  has  remained  much  the  same,  between  106  and  128. 


Fig  1 Yearly  numbers  of  satellite  launches , 1957  to  1978 


5 


2 GUIDE  TO  TABLE  OF  SATELLITES 

The  data  given  in  the  main  Table,  for  all  satellites  other  than  fragments, 

are  as  follows. 

Column  1 gives  the  name  of  the  satellite  and  its  international  designation. 

If  the  name  is  unknown,  the  launching  vehicle  is  indicated  in  square 
brackets.  Doubtful  entries  are  distinguished  by  question  marks. 

Letters  to  the  left  of  Column  I have  the  following  meanings: 

B denotes  unmanned  satellites  which  carried  live  biological  specimens. 

D denotes  satellites  no  longer  in  orbit  on  1 January  1979.  (For  frag- 
ments, D indicates  that  all  have  decayed;  Id  indicates  that  one 
has  decayed;  2d  indicates  that  two  have  decayed,  and  so  on.) 

L denotes  satellites  with  retroref lectors  for  laser  tracking. 

M denotes  manned  satellites;  2M  i’ldicates  a crew  of  two  at  launch;  etc. 
p indicates  that  pieces  were  picked  up  on  Earth  after  re-entrr. 

R denotes  satellites  which  returned  to  Earth  and  were  recovered  intact, 
r denotes  satellites  carrying  capsules  which  were  successfully  recovered. 

T denotes  satellites  still  transmitting  radio  signals  on  1 January  1979. 

Column  2 gives  the  launch  date,  lifetime  (actual  or  estimated),  and  descent 

date  (if  appropriate).  The  dates  are  given  in  days  and  decimals  of  a 
day  UT.  Thus  1969  May  18.70  means  "16h  48m  UT  (or  GMT)  on  18  May  1969". 

Column  3 gives  the  shape  of  the  satellite  and  its  mass  in  kilograms 

( I kg  = 2.205  lb).  Sometimes  the  shape  defies  description  in  a few 
words  and  the  description  given  is  only  approximate. 

Column  4 gives  the  basic  dimensions  of  the  satellite  in  metres.  Aerials, 
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Columns  8-1 1 specify  the  size  and  shape  of  the  orbit.  The  quantities  tabulated 
are  the  semi  major  axis  a ; the  eccentricity  e ; and  the  perigee 
and  apogee  heights  {a(l  - e)  - R}  and  {a(l  + e)  - R}  respectively, 
where  R is  the  Earth's  equatorial  radius,  6378.1  km. 

(1  km  - 0.6214  statute  miles  - 3281  ft  > 0.5396  nautical  miles.) 


Column  12  gives  the  argument  of  perigee  - the  angle,  measured  round  the  orbit, 
from  the  northward  equatorial  crossing  to  the  perigee. 

The  names  of  space  vehicles  (which  have  escaped  from  the  dominance  of  the 

Earth's  gravitational  field)  are  given  below  the  table,  on  the  appropriate  pages. 

3 4 

A separate  Table  of  space  vehicles  is  available  * , 

The  index  after  the  main  Table  gives  the  names  of  the  satellites  in  ^ 

alphabetical  order,  with  the  international  designation  of  each  and  the  page  on 
which  details  may  be  found.  Satellites  which  are  not  Russian  or  American  may  be  ‘ 

found  in  the  index  by  referring  to  the  appropriate  country. 

3 METHODS  USED  ‘ 

3. 1 Difficulties  ■ 

The  chief  difficulty  is  lack  of  accurate  information  about  the  size,  shape 
and  weight  of  most  of  the  satellites.  The  majority  of  launchings  are  military, 
and  little  information  is  released  about  these  satellites  or  their  final~stage 
rockets;  we  have  to  rely  largely  on  deductions  from  their  visual  appearance  in 
the  night  sky  and  on  identifying  previous  launches  of  similar  character.  In 
contrast,  we  have  full  details  of  most  international  satellites  and  those  launched 
by  NASA. 

3.2  Names  and  designations  of  satellites 

The  names  given  by  the  launching  authorities  are  indicated  when  known. 

For  unnamed  United  States  Air  Force  satellites,  the  launch  vehicle  is  given  in 
square  brackets:  the  lists  issued  by  the  United  Nations  have  been  useful  in 
identifying  the  launch  vehicles  and  orbits  for  these  satellites.  Some  of  the 
names  are  given  as  initials  only,  and  the  meanings  of  these  acronyms  are  given 
as  footnotes. 

The  international  designation  of  each  satellite  launching  is  allocated  by 
the  World  Warning  Agency  on  behalf  of  COSPAR.  But  the  identification  of 
particular  pieces  in  a multiple  launch  has  often  depended  on  visual  observations, 
since  an  experienced  visual  observer  can  often  recognize  the  species  of  rocket 
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or  satellite  he  is  looking  at  and  distinguish  between  the  satellite  and  its 
rocket.  Small  pieces  which  are,  as  far  as  is  known,  not  instrumented  satellites, 
are  called  fragments. 

3.3  Lifetimes 

The  orbits  of  most  satellites  contract  slowly  under  the  action  of  air  drag, 
and  the  severity  of  the  drag  determines  their  lifetimes,  which  can  be  estimated 
from  the  orbital  decay  rates  (unless  the  satellites  are  swept  up  as  space-rubbish, 
or  suffer  other  major  perturbations).  The  decay  rate  depends  on  air  density,  and 
the  density  depends  critically  on  solar  activity,  which  cannot  be  accurately 
predicted.  So  most  lifetime  estimates  are  likely  to  be  in  error  by  10%  or  more; 
if  solar  activity  in  future  cycles  should  decline  to  the  low  levels  prevalent  in 
the  late  17th  century,  lifetimes  of  20-50  years  given  here  would  be  seriously 
underestimated. 

For  some  of  the  satellites  in  high-eccentricity  orbits,  such  as  the  Molniya 
satellites  and  rockets,  the  lifetimes  depend  primarily  on  lunisolar  perturbations 
rather  than  air  drag,  and  have  been  estimated  by  numerical  integration  of  these 
perturbations,  as  described  in  Ref  5. 

3.4  Weights  and  dimensions 

The  weights  and  dimensions  of  the  satellites  come  from  Spacewarn  launch 
telegrams,  NASA  Press  Releases,  and  press  and  radio  reports.  Some  indication 
of  the  accuracy  is  given  by  the  number  of  significant  figures.  Often  it  is 
difficult  to  define  the  'length*  or  'diameter'  when  components  of  irregular  size 
and  shape  are  joined  together,  and  dimensions  are  therefore  sometimes  approximate. 

For  satellites  of  unknown  mass  and  size,  the  average  cross-sectional  area 
S can  be  approximately  determined  from  the  average  brightness  when  observed 
visually;  the  mass/area  ratio  m/S  can  be  obtained  from  the  rate  of  change  of 
orbital  period  and  the  known  air  density  at  heights  near  perigee,  to  give  a 
value  for  the  mass  m . Many  of  our  values  for  the  dimensions  of  Russian  rockets 
are  based  on  the  detailed  studies  by  Sheldon^. 

We  hope  that  most  of  the  weights  and  dimensions  given  with  question  marks 
are  accurate  to  within  a factor  of  1.5,  ie  that  the  real  values  are  between  2/3 
and  3/2  times  the  value  given.  It  seemed  better  to  give  some  indication  of  the 
weights  and  sizes,  even  if  approximate,  rather  than  to  leave  blanks. 
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3.5  Orbital  accuracy 

Orbital  information  has  come  from  many  sources.  Most  of  the  orbits  are 
based  on  the  elements  issued  by  the  United  States  Air  Force,  and  the  remainder 
come  mainly  from  NASA  and  RAE  orbits. 

The  accuracy  of  the  orbits  varies  greatly  between  one  satellite  and 
another,  and  no  detailed  guide  can  be  given.  Most  orbits,  however,  are  believed 
to  have  an  error  (sd)  of  about  0.02°  in  orbital  inclination,  0.02  min  in  period, 

2 km  in  semi  major  axis,  5 km  in  perigee  and  apogee  heights  (when  the  apogee 
height  is  less  than  2000  km),  0.001  in  eccentricity  e , and  perhaps  3°  in 
argument  of  perigee  (if  e > 0.02).  Some  orbits  are  much  more  accurate  than 
this,  and  some,  particularly  those  with  eccentricity  exceeding  0.3  or  with  very 
short  lifetimes,  may  be  much  less  accurate. 

4 RADIO  TRANSMISSIONS 

The  majority  of  satellites  launched  before  1972  are  now  silent,  but  a few 
are  still  transmitting.  It  is  estimated  that  the  average  active  life  for  radio 
transmission  is  about  two  years  for  Soviet  satellites  and  seven  years  for  US 
satellites.  The  most  complete  list  of  radio  frequencies  of  satellites  is  in 
Telecommunication  Journal^  Vol  44,  No. 2 (1977). 

Acknowledgments 
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about  the  satellites,  and  most  of  all  to  the  North  American  Air  Defense 
Command  for  having  issued  comprehensive  orbital  information  for  so  many  years. 

We  thank  G.E.  Perry  for  providing  the  descent  times  of  recoverable  Cosmos 
satellites. 


001 


9 


REFERENCES 


1 


2 


3 


4 


5 


6 


Author 

D.G.  King-Hele 
H.  Hiller 
J.A.  Pilkington 


Title,  etc 

Revised  Table  of  Earth  satellites,  Volume  1:  1957 

to  1968. 

RAE  Technical  Report  78012  (1978) 


J.A,  Pilkington 
D.G.  King-Uele 
H.  Hiller 

H.  Hiller 
J.A.  Pilkington 


Table  of  Earth  satellites.  Volume  2:  1969  to  1973. 

RAE  Technical  Report  74105  (1974) 


Table  of  space  vehicles  launched  during  the  years 
1958-1972. 

RAE  Technical  Report  73006  (1973) 


J.A.  Pilkington  Table  of  space  vehicles:  1973-1977. 

RAE  Technical  Memorandum  Space  256  (1978) 


D.G.  King-Hele  Methods  for  predicting  satellite  orbital  lifetimes. 

J Brit.  Interplan.  Soo.,  181-196  (1978) 

RAE  Technical  Report  77111  (1977) 

C.S.  Sheldon  II  Soviet  Space  Programs^  1971-75. 

US  Government  Printing  Office,  Washington  (1976) 


per 


'■  ? No"  •jef'" -III  Y 
lie  PIIGLIC 

e)nG‘%irrAT: : ,s 


OR  ro  ■ 


Space  velUcles:  Venus  5,  1969^ a;  Venus  6,  i969-oeA. 

• Tiw  crew  BMbers  fixm  Sojuz  5 transferred  to  Soyuz  /*  during  docking  from  Jan  i6,35  to  Jan  i6.5t»  (See  P^e  i86.) 


I 


3 


I ® fe  i 


^ I ^ 

s g ^ 


^ o u 

1*5 


sa- 
& « * 


(4  a> 

a>  ii 


00 


s 


i 


o 

6 

c> 


a\ 

8 

O 


o\ 

8 


8 


i 


vO 

25 


CM 


00 

» 


§ 

lA 


3^ 


A* 


§ 


lA 


— 0 0)  ^ 

l?aa 

c? 

§ 

fi 

S 

r- 

§ 

1 

1 

1 

VO 

»o 

£ 

Nodal 

period 

(min) 

0 

• 

VO 

3 

lA 

• 

S 

CA 

CD 

ai 

• 

CA 

OD 

00 

CM 

tA 

lA 

3 

s 

Orbital 

Inclina- 

tion 

(deg) 

00 

• 

0 

VO 

• 

0 

» 

ON 

00 

fi 

P 

• 

0 

P 

• 

5 

lA 

vO 

• 

c 

° 

0 

CM 

CM 

0 (0  0 

• 

0 

0 

KN 

• 

• 

A- 

• 

A- 

CM 

CM 

fA 

•- 

CM 

CM 

$ p ^ 

U 

0 

0 

A 

L. 

U 

(0  u C 

Q 0 • 

0. 

< 

Ce. 

« 

b. 

0) 

Ct. 

£ 

£ 

a> 

b 

« 

b. 

0 

CTV 

as 

<JV 

Ov 

Ov 

ON 

ON 

T3 

« 

« 

« 

•“ 

§ 5 

r-l  “O 


S 

o. 

S 

in 


0)  *> 
1 1) 


* 0 o» 

S § « 

fl  n 
"C  9> 

s •-> 

x;  — c 


VO  fVJ 


rH  O 
VO  fO 


C:a  ® 

o 

rH 


|5 


Is  I 


lA  CM 


■a 

lA  VO 

• • 

r*  CM 


X ^ 

O «H 

■o 


o A* 
□S  o 


t-  O lA  CM 


■o 

iA  vO 

• • 

A"  CM 


>*  ‘O 

O 


• ^ • 

i B c,  ^Cr 

0)  -r*  Q ^ O 

iS  rH  ^ ^ Q 

o.  >»  tA  >*  in 

CO  o m o CM 


« 

B 


a> 

B 


O •- 


ISl 

(O  U VA  U ^ 


CO 

S & 

R 


8 f3 

K 


9 


3 


CM 

'A 


£H 


lA 


01  O 


3 i:  3 

J "O 


ja  c 

o o 

U.  «M 

(Ti  ?} 
^ ■§ 


X>  g 

ffS 

tr>  P) 


p 1. 

IfS 


ITV  ♦ 
~ m 
>»  Li 

£ B fi 


iJ  0} 

>* 


oo 

c. 

VO  • 

M 


ON  K\  OV 

«::i« 


ov 

« 


a^  Q 

«8 


£ t| 


ill 


CA  <A  <5*  CM  ON 


«0v  o ^ ^ ^ 

^ ^ • CA 

•-  A*  .-  f-  A«  t- 


'8. 


s 

5; 

* 


« 

5; 


s 


« «a 

« 


^ <e 

« # 


Spact  vehicles:  mrlner  6,  and  centaur  rocket,  l96^ll«B.  * GnTtramental  Science  Scrvloes  ACtalnlstretion. 


LEU  attached  to  Apollo  9,  separated  froa  Saturn  IV  B on  Mar  3.8I4.  LCM  Is  Lunar  Excursion  Module. 

LEM  with  t*ro  crew  nenbers  separated  froa  Apollo  9 on  Mar  7.53. 

L01  ascent  stage  separated  fro*  descent  stage  on  Mar  7.7l!  briefly  re-doclied  with  Apollo  9 on  Mar  7.79. 


Ttar  of  launch  1969>  eootlnutd 


«||  S 


OS 

A- 

CO 

»A 

»A 

« ^ 

« a 


is- 


I?a5 


3ig^ 

^ ^ O M 
P «H  •»«  • 

i a **2 


^3s 
I € B 

Q O J 


s 1 S 

? I ! 

1 3 s 

hi 


S5  ^ 


if\  r-  Q«o 

s^s  Ss 


^ R S!^ 

0\  OD  0\<D 
VO  \Z  'OW 


1^5  8\S 
!R^  «« 


’■  SJ 

Si  fi 


B ?£ 


1^  9^ 

P P 


U^  4f\ 

<\J 

• • 

<7\  9> 

O O 


lA  o ir\o 

<A  ^ <T\  ^ 

I 2 II 


•-  CM 

I I 


>i« 

tig 

55l 


■ w w 

sal  al 


lA  W lA  8 

2 T?  o a-  TJ  -> 

CT\  iP  9^  9^  J 9' 


lA  CM  w^,  s»  w 

'0-i\i>CMlArjlAJ^ 

ill  sli  ill  ill 

<t\  ^ 0\  <T\  ^ C\  9\gom  9X000% 

SDT^ip 

<^»ON  ^ ^ ^ 

•-lA*-  ^ \o  ^ 


«-  (A 
iA  -9 


ffx  {ff 

-J 

ill 


i I I I 
« « « 


•O  <v-  U 
W 0) 

o a»  -a 

U rt  C O: 

0)  -o  fv.  ^ o 
jC  *0  Q r-«  p 

Q.VO  & N 


> ~ I'” 

<A  p OX  « 

«8  «1 


i ! 


« *>  S m 

H I I 


1*1- 

^ K . . |c  n S § • 

fil 

s 1 e 8? 

o O O O O 

If! 

9SS  §S3  g s g 

ft? 

SSS  93S  5 £ S S3 

m ^ "‘S 

!fa! 

|ss  ii«  1 IS  ag 

Nodal 

period 

(min) 

WS©  :g  K © 

^ R 

Orbital 

Inclina- 

tion 

(dag) 

2.-.-  p:  ° ?^  ©» 

Data  of 
orbital 
datenilnatlon 

r^ir^o  0\  o O 00  0\  c>j  9f\  ^ 

• * * • • T J • 

R--  jg  ? 5^  ©'S 

1^1  181  1 18  II 

S ■$  $ $P^ 

oncj\<t%  os  oS  <5%  osc^' 

S -i 

OQ 

l3  h U l3  l3  l3 

32  32  32  SPi  SPi  2Pi 

••  ••  ••  #••• 

•-0  .-O  .-O  C\JO  (MO(MO 

15 

il 

“ E 

111  III  ill  1 II 

ocmI9^  Scof^  SS  Sp  oP 

5 s g 

8 

J 1-4  9 

”|s  “ ® ^ » ® 

l»l  Isl  l|  III  l|  || 

iiSK  Ss  S£a  s«  s; 

^ir>^  r-vOo-  •••-.  o-^ 

A 


1^ 

T 


§ 


T 

g 


Orbiting  Vehicle.  ••  Orbiting  radio  beacon  lonoapberle  eatelllte  - calibration. 
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SpMo  Vetdelon  mrlner  1,  1969-3CM(  «nd  Centaur  rocket  19S9-30B. 

•1969-0£B  ajaoted  fro*  1969-e6A  alMNit  Mu'  19>97.  ••  carried  supplementary  abnospharic-coaposltlon  experiment. 


^ AfiBa  D rodwt  (19£9-3A)  la  probabljr  in  an  eceaatric  orttlt  like  that  of  197(H4£B.  ^ Balllstie  Maalla  Garljr  Htnilnc  SauUlU, 

aaeor  la  SaqaaBtlnl  ooUntlon  of  rm§t.  ^ Electronic  Geodetic  Ranging  Systen. 


continuad 


T— r of  launch  1969  ooatlai«<l 


1 

pi- 

R 

5^ 

1 

3 ji> 

rs  0 0 

S«5 

§ 

• 

0 

600*0 

0 0 

0 

111 

R 

01 

m ^ 

* ^ 

5§3 

8^ 

s 

SiCto 

•S  ^ " "S 

!ial 


3 

^ ^ o M 

P r-«  •«  « 

U u a *0 
o e w 


^33 

B ^ 

s e « 

o o 


s 


CD 

evj 


2f 

« 


‘O 

VO 


• • «) 

cj  >0 

s 


« 

cJ 


1 S 

fi 

Ov 

m lA  0 

lA 

tf\ 

hS 

VO 

0 0 VO 

GO 

C\J 

I 


I 

9\ 


OV 
o^  00 

ii 

o\o 


r- 


Ov 

of 


I ^ 


« 


ov 


00 

s 


cn 

« 


« 


_ o 
o o • 

• • K\ 


^11 

a\  o>  t- 
\o  Np  K> 
OV  0\  Cv 


& 

x: 

fi 

Ov 


» 

S 


S a 

CO 

I 

rH-J  lAVO  ^ 

\n<Vi  cJ  ^ ^ vj  ^ fi^  lf\ 

^ l3  • 

■a  m>o  ■? 

cLsi 

Is 

Ln iLa 

Shape  and 
weight  (kg) 

rH  ^ 

||  ilii  1 

ii 

'1  IS*  li 

ll  1 

1.  rH  & t. 

5>  *2  Q.  a> 

t a 2 1 s 

2 * <*4 

Q M ^ r**  r-» 

1^1 

ds 

i5g 

iJ  'H  tl 

2 <3  5 cr  ^ ^3  8 i ? 

fill  Ifl  lit  12  12  III  III  j 

«g«  ^ 

r- El^ rr  g litjS «-»  «- 1 

?i  s 

*•  g 8!  r. 

r|  ill 

?a  s:sg 

^ ^ ^ 00  ov 

III  1 

« « « ^ 

i f 

1 ^ 

i 

^ «o 

•»  ^ 

5 

CM 


-a- 

i 

ft 


ci 

ii  *■- 

M 

s 

w 

M 

11 

i 

V Q 

0 5 
u C* 

& 

! 

u 

II 

I 

ft 

ll 

— U 


o « 


o « 


O «K 


Appralnata  orblta.  *•  Apollo  aitacbed  to  Lcn,  sepsratod  froa  Saturn  IVB  on  Hay  i8.89> 

LQt  with  2 crtw  members,  separated  from  Apollo  on  May  22.80.  LQl  ascent  stage  jettisoned  descent  stage  May 
re-joined  Apollo  May  23.13!  now  In  solar  orbit. 
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Space  vehicle:  Zond  1,  1969-67A,  passed  around  the  Hoon  /,ug  11,1 8;  was  recovered  on  Garth  at  Aug  Hw76 
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Space  Electric  Rocket  Test. 


I 

s 


3^^  I 

^ o o ^ 

S«5 


If!  R 


pa  8 

|s-  8 


JIs!  I 


|S3  P: 

hi  » 


s-S'S  ^ 
1 1 -2  ^ 


>»3|  S 

"11 


^ i • ^ I IS  • • 
•*  ^ 


& |§5 

c>  ^ ^ <5  ^ ^ ^<5  ti 


g sssfi  fi?  s 


S SSfig*  Sgs  8 


m II 


4s  s 


a %a3:3  333 

3 «'3“ 


a«332 
j|$i3 
sse  II 


m 

§11 


<3  |s  Is  is  !l 


« “5  35 

CD  »•  o o »•  o 


■•  III  ll 


pi 

IlS 


A ^ jB 

III 


S fl 


ii  ]!  I I Is  i !1 


T 


5 ^ sf 

a ® bs 
s ^ 

Orbital 

eccen- 

trlelt/ 

is  §S  §&  B 8l  i 

^ ^ ^ ••••  ^3  ^ 

o o oo  oo  oooo  oo  o 

• a 

III 

s s IS  es  sp  s gs  s 

K%»^ 

Sant 

major 

axis 

(ka) 

1 1 II  II  I8|i  II  1 

Nodal 

period 

(min) 

^ « iSc?  ^ !«|C  S 

vO  VO 

Orbital 

Inclina- 

tion 

(deg) 

00  mm  ^ so  vo 

»”  tt  mm  mm  oo<Dr^vo  oo  to 

C G RR  » RfSl  rI 

Date  of 

orbital 

determination 

3 5 °oo  '®.3  s 

00  OJ  »“  ^ 0 ^ M Qp  Bp 

*-  — ’-m  WCM  N 

II  II  II  III!  II  1 

R R RR  RR  RRIC  R RR  R 

^ 2^  2^2^  mmm^  mm  m 

S 'a 

GO 

ll  |s  85  gs  Si  !•  la 

-•  “J  «0W  5>Io  invo 

.oJ  O’-  ^o*  vJd  rid 

ll 
• *» 

“ 1 

• 

♦ -o  w S 

>•  « ‘S  fa  I,  h 

lisle  1 l|  |Stf  Ug  L 

s:iss  g|  gg  sas  #||  gg 

s 2 s 

a ® s 
fla 

0 • 

1 * ^ 

9 ^ « 

.J  *0 

5 ^ «-0>  » «{J  o jg  5J  ^ j. 

l|  li  l:i  ill  lls  IS  i»l  III 

l»  Ir  1^1  Ir  Is  l§l  151 

1 

SB 

1 1 1 1 1 ||  1 

m m CA  o>  m m m o^m  m 

• 

r**  lb  oo 

^ 8<  9(  . -SX 

1 ifll  II  i §|li  II 

a a a a m a 


1 


J 
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Coaaos  3S6  aMoaitfred*  but  Uw  Icttiaond  »tlM  uaa  apparcntl/  net  tracked  or  decimated 


Before  explosion  about  1970  Nonr  k. 
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Apollo  eoannd  Bodulo  Jettloanad  sorrlco  nodule  on  Apr  17.55>  and  Jettlaoned  LEM  on  Apr  17.70. 
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970-6CC  ejecitd  fran  1970-aoA  on  1970  Oci  13  ^970-798  and  79C  attachad  to  1970- 79A  until  orbit  cbang* 


Tmt  of  launch  1970  oontlnuad 


•1970*®C  ejectad  trm  1970-e2A  on  1970  Oct  21  or  23.  + Manoeuarable 


Y«ap  of  launch  1970  continued 


•1970-110E  ejected  froa  1970-110A  about  1970  Dec  28.  + danoevivrable 


Year  of  launch  1971,  continued 


Cosaos  393  1971-078  1971  Jan  26.53  Cylinder  8 long  1971  Jan  27.9  71.03  92.03  6752  271  476  0.015 

rocket  63.81  days  15007  1.65  dia 

1971  Har  31.34 


Ymt  of  launch  1971,  continuod 
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**pproxiaaie  orbits. 

**Apo11o  attached  to  LEM,  separated  froa  Saturn  1VB  on  Feb  1.13. 
t LEM  with  two  crew  aeabers,  sepa'ated  froa  Apollo  on  Feb  5.20. 

Ascant  stage  relamched  froa  Moon  Feb  6.78;  briefly  docked  with  Apollo  Fob  6.86< 


Year  of  launch  1971,  continued 
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Year  of  launch  1971,  continued 


1971.29E  ejected  from  1971-29A  on  1971  Apr  22.  + Manoeuvrable 


Year  of  launch  1971,  continued  pao®  ?58 

■ ' I ■■■■■■■  . . ■■  ■ ■ f ■ ■ I,  ■ ■ ■■!  I ■■  I ,, 


C 9 

« O'  a* 

■ ^ — _9 

O O L.  "O 

O'  9 w' 

• CnI|  oi  oo  OI  oi-*- 

r-  t—  o oc  oo 

CNJ  ^ er-  ^ r- 

Orbi  tal 

eccen- 

trlclty 

0.036 

0.026 

0.035 

0.091 

0.06k 

0.089 

0.066 

0.003 

0.002 

0.727 

0.002 

0.727 

0.002 

0.019 

1 

9 

9 f 

O'  O*  ■ 
o ^ ^ 

CX  0) 

718 

562 

691 

1514 

1098 

1493 

1125 

1216 

1208 

35787 

35840 

35787 

35840 

406 

Perigee 

height 

(k.) 

222 

214 

209 

200 

194 

201 

194 

1177 

1173 

295 

35651 

295 

35651 

148 

IB 

00(0  GO  lOOO  VO  0>  O)^  0>^lO 

-^(O  cncNj  esjco  to  »—  cnj  t— 

OOr-  oo  CviO  CS40  4/^  u>  ^T—  (O 

(0(0  (o  r-r-  r^r-  r-  r—  ^cnjco 

CVI  -4-  CNA  ^ 

f—  “O  s 

9 9 C 

-o  ^ 
o s_  ■ 

CL 

93.82 

92.17 

93.42 

102.10 

97.68 

101.89 

97.95 

109.36 

109.23 

630.95 

1434.0 

630.95 

1434.0 

89.91 

-♦-»  C C 

o o* 

^ 9 

S ^ -^3 

3.23 

3.23 

3.25 

81.83 

81.83 

81.83 

81.83 

74.01 

74.00 

26.36 

0.87 

26.36 

0.87 

28.5 

Date  of 
orbi  tal 
deterei  nation 

1971  Apr  28.0 
1971  Sep  1.0 

1971  Nay  3.0 

1971  Apr  25.2 
1971  Aug  31.7 

1971  Apr  25.9 
1971  Jul  16.5 

1971  Hay  2.3 

1971  Apr  30.9 

1971  Hay  5.3 

1971  Jun  1.0 

1971  Hay  5.3 

1971  Jun  1.0 

1971  Hay  5.3 

a>  »— » 

9 

CO 

0.76  dia 

1.50  long 
0.46  dia 

1.8  long 
1.2  dia 

8 long 

1.65  dia 

u6  die? 

7.U  long 
2.U  die 

6 long? 

2.5  dia? 

6 long? 

3 dia 

6 long 

3.0  dia 

Shape  and 
weight  (kg) 

Sphere 

164 

Cylinder 

24 

Ellipsoid 

400? 

Cylinder 

1500? 

Spheroid* 

peddles? 

650? 

Cylinder 

2200? 

Cylinder  ♦ 

4 panels 

820? 

Cylinder 

1500? 

Cylinder 

1900 

Launch  date, 
lifetiee  and 
descent  date 

1971  Apr  24.31 
218.88  days 

1971  Nov  29.19 

1971  Apr  24.31 
42  days 

1971  Jun  5 

1971  Apr  24.47 
248.80  days 

1971  Dec  29.27 

1971  Apr  24.47 
158.23  days 

1971  Sep  29.70 

1971  Apr  28.61 
3000  years 

1971  Apr  28.61 
2000  years 

1971  Hay  5.33 
>*ill1on  years 

1971  Hay  5.33 
>eill1on  years 

1971  Hay  5.33 

1 day 

1971  Hay  6 

«> 

1 

San  Harco  3 1971-36A 

San  Harco  3 1971-368 

rocket 

Ccsios  408  1971-37A 

Coseos  408  1971-378 

rocket 

Cosios  409  1971-58A 

Coseos  409  1971-388 

rocket 

IHEWS  2 1971-39A 

[Titan  3C) 

Transtage  1971-398 

Titan  3C  1971-39C 

second  stage 

O O o Q o 


'Approxinate  orbit 


Year  of  launch  1971,  continued 


IS  419  was  probably  an  atteepted  Wars  probe.  t Hanoeuwable 

•43C  ejected  froe  1971-43A  about  1971  May  28,4 


1971-48  continued  on  page  262 


Year  of  launch  1971,  continued 


••  Solar  Radiation. 


Year  of  launch  1971,  continued 


Cosmos  USO  1971-62F  1971  Jul  23.4b  Cone  1.5  long?  1971  Aug  5.3  65.41  88.68  6587  181  237  0.004 

engine**  16.74  days  6007  full  2 dia? 

1971  Aug  9.20 

Frageents  1971-62C-E,G 


Year  of  launch  1971,  continued 


**  Apollo  attached  to  LEM  separated  from  Saturn  IVB  on  Jul  26. 7A.  *Approxi»ate  orbits, 

t LEM  with  two  crew  aenbers  separated  froa  Apollo  on  Jul  30. 7A 

Ascent  stage  relaunched  froa  Moon  Aug  2.72;  briefly  docked  with  Apollo  Aug  2.80.  (Apollo  15  •uteatelllu,  1971-63D,  In  eelenoeentrlc  orbit) 


ROYAL  AIRCRAFT  ESTABLISHMENT  FARNBOROUSH  (ENGLAND)  F 
REVISED  TABLE  OF  EARTH  SATELLITES.  VOLUME  2.  1969  TO  1973. (U) 
JAN  79  J A PILK1N6T0N,  D 6 KIN6-HELE 

RAE-TR-79001  DRIC-BR-66975 


AD-A067  931 


UNCLASSIFIED 


067931 


•1971-77F  •)Kitd  fro*  1971-77A  aboui  1971  S<p  27.2. 


Y>«r  of  launch  1971,  continued 


1 K 

«n 


•1971-81E  •]acUd  fro*  1971^  A about  1971  Oct  10. 

Sbaco  Vahicia:  Luna  19,  1971-82A;  and  fragnant,  1971>82C. 


*197^440  alMtad  froa  1971.44A  aboui  1971  Oci  12.  t Itat  and  Tralnlns  Sauiliu.  1971^5  conilnuad  on  pogo  274 


launch  1971,  conilnuad 


•197145F  ajactad  froa  1971^5*  about  1971  Oci  19 


* 1971-88E  ijtcied  frot  IST'USSA  on  1971  Oct  26«  t [MSP:  USAF  Dofonto  Notaorologlcal  Sttolllto  Prograa 

Advancad  Spaca  Tachnology  Exparlaaota. 


continued 


•The  satellite  ITOS  B failed  to  achieve  orbit  technological  satellite,  known  as  X3  before  launch. 

1B71-9M)  ejected  froa  9kA  on  1971  hov  U.  ***Thls  object  is  probably  an  aerial  about  1 a long. 


*$■811  scientific  satellite  tDefence  Satellite  Coaaunicatlon  Systea  1971-96  continued  on  page  276 


•I971-98E  ejected  fro*  1971.98A  on  1971  Dec  1. 


Gaaia  radiation  studies 
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anJ  probably  1971-1178,  attached  to  1971-117A  until  *^pprox1»ate  orbit, 

e on  ■'372  Jan  A.  29. 


concludtd 


•1971'118C  ajMtad  nrai  l97tHl8A.ataiS  6.  UuadNd  irUMU  t Mtteor  to  earrltd  orbital  atUustatiit  aotor. 


Tmf  of  leunch 


19'^-OlC  ejected  tixm  i97£'*Ol*  about  197^  Jan  23  **  Appronlaatc  orbit 


id  fror  1972-C8A  about  1972  Feb  23.  t Hanoeuvrabl 


Ytar  of  lunch  1972  continued 


oneer  10,  1972-T2A:  ^ner 


Ytar  of  launch  1972  contlnuad 


Geoaagnefic  studies  t DHSP 


1972  contlnu«d 


Space  vehicle:  Venus  8,  1972-21A  ■'Probably  an  a't'te»ipted  Venus  probe, 


Year  of  launch  1972  continued 


Fragaents 1972-UC,E  | III  I 

•*  1972-440  ejected  froa  1972-44A  about  1972  Jul  5.  * Approxiaate  orbit. 


Ymt  of  launch  1972  continued 


*Fra9aonts  (spheres)  retrieved  in  Australia. 


enginet  14.13  days  600?  full  2 oia? 

1972  Jul  20.56 

Fragaenfs  1972«51C,D 

* Manoeuvrable.  '^  1972-51£  ejected  fron  1972-51A  on  1972  Jul  16. 


of  launch  1972  continued 


1972-56E  ejected  froa  1972-56*  on  1972  Jul  31 


CosMs  504  1972-57J  1972  Jul  20.75  Cylinder  7.4  long  1972  Jul  22.9  74.03  117.08  7927 

rocket  20000  years  2200  7 2.4  dia 


Yttr  of  launch  1972  continuad 


Earth  Resourcas  Technology  Satellite.  ~1972-60E  ejected  free  1972-60A  on  1972  Aug  14. 

Landsat  1 second  stage  disintegrated  on  1975  Hay  22.77  near  33.3  deg  South,  45.1  deg  East.  1972-58B  is  non  a fragaent. 


Tav  of  launch  1972  contltmad 


biting  Astronoaical  Observatory 


Ytar  af  launch  197?  continued 


Fragaeni  1972-74C 


Year  of  launch  1972  continued 


1 


o 


o 


o 


*197?-77C  ejected  froa  1972-77A  on  1972  Oct  16. 


' of  launch  1972  continued 


‘Approxiaate  orbit.  1972-83  continued  on  page  312 


Y«ar  of  launch  1972  conlinoed 


Approxiaate  orbifs.  Telesat  1 is  Canadian. 


Ttar  of  launch  1972  continuad 


**  Apollo  atfached  to  lEB  soparatad  froa  Saturn  IV0  on  Dec  7.A1.  * Approxiaate  orbits, 

t LEN  with  two  crew  aeabars  separated  froa  Apollo  on  Dec  11.72. 

Ascant  stage  relaunched  froa  Hoon  Dec  1A.96;  brisfly  docked  with  Apollo  Dec  15.0A. 


1972*99  continued  on  page  318 


Ytar  of  launch  1972  conflnuad 


•1972-99E  ejoctod  froa  1972.99A  about  1972  Dec  26.  **Aproxiniale  orbit,  ^ German  Rese»-ch  Satellite. 


*1972«105F  ejected  troe  1972-105A  about  1973  Jan 


s 


in 

m 


Space  Vehicle:  Luna  71,  1973-01A  •igTS^ITC  ejected  Von  19734)2A  on  1973  Jan 


L«inch  daU.  Date  of  I"*’  !!!L  Apoga#  U-blfa] 


Approxiiate  orbit. 


Year  of  launch  1973  continued 


Year  of  launch  1973  continued 


Year  oY  launch  1973  continued 


1973-25C  ejected  troe  1973-25A  on  1973  Hay  13  **  Coseos  657  was  probably  an  intended  Salyut,  tSubject  to  orbital  eanoeuvres 


Y tar  of  launch  1973  contlnuad 


Y»ar  of  launch  1973  continued 


*1973-330  ejected  fro*  1973-33A  on  1973  Jun  3 1973-3fi  continued  on  page  331 


Y«ar  of  launch  1973  continuad 


1973-38C  ejected  froa  1973-38A  on  1973  Jun  2?  Space  Vehicle:  Explorer  Ii9  (RAE  ?),  1973-39A:  •*  Approxlaate  orb'ts 

Explorer  49  retrorocket,  1973-39E; 

Fragaenl.  ’973-39G. 


Year  of  launch  1973  continued  Page  33* 


1973-WH  ejected  fro*  1973-UA  on  1973  Jul  9 


Yiar  of  launch  1973  continuad 


Spaco  Vahicitt:  Bars  6,  1973-52A;  and  Hars  7,  1973-53A.  * DHSP 


Y»ar  of  launch  1973  continued 


1973- 59E  ejected  froe  1973-59A  on  1973  Sep  5.  1973-61  continued  on  page  339 


1 


1973-70C  ejected  froi  1973-70*  on  1973  Oct  9 1973-72  continued  on  page  343 

1973-71E  ejected  troe  1973-71A  on  1973  Oct  11 
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1973-72D  ejected  free  1973-72A  on  1973  Oct  15 
1973-7AE  ejected  froe  1973-7AA  on  1973  Oct  ?2 


Year  of  launch  1973  continued 


*1973-770  ejected  froe  1973-77*  on  1973  Oct  28 


193^79F  ejected  froe  1973-79A  about  1973  Nov 


Ycv  of  launch  1973  contlnuad 


NOAa  3 second  stage  disintegrated  on  19^3  Dec  28.38  near  37  deg  South,  178  deg  ifest  Space  V 

1973-87D  ejected  fro.  1973-87A  on  1973  Nov  21.  Centaur 


Year  of  launch  1973  continued 


of  launch  1973  continued 


1973-92C  ejected  froa  1973-92A  on  1973  Dec 


Year  of  launch  1973  continuad 


o 


1973-95C  ajectad  frot  1973-95*  on  1973  Dec  10 


Year  of  launch  1973  continued 


• Ateoepheric  Explorer  C.  Manoeuvrable  satellite.  The  orbit  was  changed  eany  tiees. 
••  1973-102E  ejected  froe  1973-102A  about  1973  Doc  28. 


f launch  1973  continued 


1973>1(H  continued  on  pag«  354 


Y»ar  of  launch  1973  confinuad  Page  35A 


1973-105£  ejeciad  froa  1973-105A  on  1973  Dec  30 
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Naae 

Designation 

Paje 

Naae 

Designation 

Paga 

AE-C 

1973-101A 

352 

China 

1 

1970-3AA 

225 

Aeros 

1972-100A 

318 

fl 

2 

1971-18A 

253 

AtiU  1 

1972-90A 

31A 

Copernicus  1 

1972-65A 

306 

" 2 

1973-23A 

327 

fl 

500 

197j-<;2a 

3 2b 

Apollo  9 

1969-18A 

189 

Cosaic  Ray  Package  B 

1971-57G 

26A 

* 10 

1969-A3A 

196 

fl 

« n C 

1972-360 

296 

■ 11 

1969- 59 A 

200 

Cosios 

263 

1969-03A 

’85 

• 12 

1969-99A 

212 

1 

2bA 

1969-08A 

’8b 

" 13 

1970- 29A 

223 

« 

265 

1969-1 2 A 

187 

" 1A 

1971-08A 

250 

1 

266 

1 969-1 5A 

186 

• 15 

1971-63A 

266 

1 

267 

1969-1 7 A 

188 

" 16 

1972-31A 

29A 

i 

268 

1969- 20 A 

189 

" 17 

1972-96A 

316 

fl 

269 

1969- 21 A 

190 

Ariel  A 

1971-109A 

281 

R 

270 

1969-22A 

190 

ASTEX 

1971-89A 

275 

fl 

271 

1969- 23A 

190 

Atlas  Agena  0:  see  EHEHS 

fl 

272 

1969-2AA 

190 

ATS  5 

1969-69A 

203 

1 

273 

1969-27A 

192 

Aureole  1 

1971-119A 

28A 

fl 

27A 

196  9-  28A 

192 

r 2 

1973-107A 

355 

R 

275 

1969-31 A 

193 

Australia:  see  Oscar  5 

fl 

276 

1969-32A 

193 

Azur 

1969-97A 

212 

fl 

277 

1969-33A 

193 

Balloon  (Mylar) 

1971-67F 

268 

fl 

278 

1969-3AA 

193 

Big  Bird:  see  Titan  3D 

fl 

279 

1969-38A 

195 

Bios  3 

1969-56D 

199 

■ 

280 

1969-AOA 

195 

BMEWS  2 

1969-36A 

19A 

fl 

281 

19b9-A2A 

196 

" 3 

1970-A6A 

228 

■ 

282 

1969-AAA 

196 

" A 

1970-69A 

23A 

fl 

283 

1969-A7A 

197 

" 5 

197 2-1 01 A 

318 

■ 

78A 

1969-A8A 

198 

" 6 

1 973-1 3A 

32A 

fl 

285 

1969-A9A 

198 

Boreas 

1969-83A 

208 

fl 

286 

1969-52A 

198 

Britain:  see  Ariel 

■ 

287 

1969-5AA 

199 

Prospero 

■ 

288 

1969-55A 

199 

Skynet 

« 

289 

1969-57A 

200 

Calibration  cone 

1 969-8 2K 

208 

• 

290 

1969-60A 

201 

Calibration  cylinder 

1 969-82 J 

208 

• 

291 

1969-66A 

202 

Cal  sphere  3 

1971-12C 

251 

■ 

292 

1969-70A 

203 

" A 

1971-120 

251 

I 

293* 

1969-71 A 

20A 

' 5 

1971-12E 

251 

R 

29A 

1969-72A 

20A 

Canada:  see  Anik 

B 

295 

1969-73A 

20A 

Isis 

B 

296 

1969-75A 

205 

Talesat 

B 

297 

1969-76A 

205 

Cannonbal i 2 

1971-67C 

267 

B 

296 

1969-77A 

205 

Capsule  (Cosaos);  sae  footnote 

1 

299 

1969-78A 

20b 

Capsule  (USAF) 

1969-10B 

187 

B 

300 

1969-60A 

20b 

fl 

1969-26B 

192 

B 

301 

1969-81 A 

206 

i 

1969-A1B 

195 

B 

302 

1969-89A 

210 

ft 

1969-79B 

206 

B 

303 

1969-90A 

210 

1 

1 969-8 2A 

207 

B 

30A 

1969-91A 

210 

1 

1970-16B 

220 

fl 

305 

1969-92A 

210 

■ 

1970-AOB 

227 

B 

306 

1969-93A 

211 

fl 

1970-98B 

2A2 

B 

307 

1969-9AA 

211 

II 

1971-76B 

270 

B 

308 

1969-96A 

211 

i 

1972-020 

285 

fl 

309* 

1969-98A 

212 

1 

1972-52C 

301 

fl 

310 

1969-100A 

213 

■ 

1972-79C 

310 

B 

311 

1969-102A 

213 

• 

1973-88B 

3A8 

B 

312 

1969-103A 

213 

■ 

1973-88D 

3A8 

B 

313 

1969-10AA 

21A 

CEP  1 

1970-106B 

2AA 

B 

31A 

1969-106A 

21 A 

* These  Coeios  satellites  elected  t capsule. 
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Nan 

Dastgnatlon 

Pagt 

■ot 

315 

1969-107A 

214 

316 

1959<108A 

215 

317 

1959-109A 

215 

318 

1970-01 A 

216 

319 

1970-04A 

216 

320 

1970.05A 

217 

321 

1970-06A 

217 

322 

1970-07A 

217 

323 

1970-10A 

218 

m 

1970-14A 

219 

325 

1 970-1 5A 

220 

326 

1970-1 8A 

220 

327 

1970- 20A 

221 

328 

1970-22A 

221 

329 

1970-23A 

222 

330 

1970-24A 

222 

331 

1970-26A 

222 

332 

1970-28A 

223 

333 

1970-30A 

224 

33^ 

1970-33A 

224 

335 

1970-35A 

225 

336 

1970-36A 

225 

337 

1970-368 

225 

338 

1970-36C 

225 

339 

1970-36D 

225 

340 

1970-36E 

225 

341 

1970-36F 

226 

342 

1970-36G 

226 

343 

1970-36H 

226 

344 

1970-38A 

226 

345 

1970-39A 

227 

346 

1 970-4 2A 

227 

347 

1970-43A 

228 

348 

1970-44 A 

228 

349 

1970-45A 

228 

350 

1970-50A 

229 

351 

1970-51 A 

230 

352 

1970-52A 

230 

353 

1970-53A 

230 

354 

1970- 56A 

231 

355 

1970-58A 

231 

356 

1970- 59A 

231 

357 

1970-63A 

232 

358 

1970-64A 

232 

359 

1970-65A 

233 

360 

1970-68A 

233 

361 

1970-71A 

234 

362 

1970-73A 

235 

363 

1970-74A 

235 

364 

1970.75A 

235 

365 

1970-76A 

236 

366 

1970-78A 

236 

367 

1S70-79A 

237 

368» 

1970-80A 

237 

369 

1970-81 A 

237 

370 

1970-e2A 

238 

371 

1970-83A 

238 

372 

1970-86A 

239 

373 

1970-87A 

239 

374 

1970-89A 

239 

375 

1970-91 A 

240 

376 

1970-92A 

240 

i 


Nin 

Dttlgniilon 

Ptgt 

■ot 

377 

1970-96A 

241 

378 

1970-97A 

241 

379 

1970-99A 

242 

380 

1970-100A 

242 

381 

1970.102A 

243 

382 

1970-103A 

243 

383 

1970-104A 

*tA  A 

384* 

1970.105A 

244 

385 

1970-108A 

245 

386 

1970-110A 

246 

387 

1970-111A 

246 

388 

1970-11 2A 

246 

389 

1970-113A 

247 

390 

1971-01A 

248 

391 

1971-02A 

248 

392 

1971-04A 

249 

393 

1971-07A 

249 

394 

1971-10A 

250 

395 

1971-13A 

251 

396 

1971-14A 

252 

397 

1971-1 5A 

252 

398 

1971.16A 

252 

399 

1971-17A 

253 

400 

1971.20A 

254 

401 

1971-23A 

254 

402 

1971-25A 

255 

403 

1971.26A 

255 

404 

1971-27A 

255 

405 

1971.28A 

256 

406 

1971-29A 

256 

407 

1971-35A 

257 

408 

1971-37A 

258 

409 

1971-38A 

258 

410* 

1971.40A 

259 

411 

1971-41A 

259 

412 

1971-418 

259 

413 

1971-41C 

259 

414 

1971-410 

259 

415 

1971-41E 

259 

416 

1971-41F 

259 

417 

1971-416 

260 

418 

1971-41 H 

260 

419 

1971-42A 

260 

420 

1971-43A 

260 

421 

1971.44A 

260 

422 

1971-46A 

261 

423 

1971-47A 

261 

424 

1971-48A 

261 

425 

1971-50A 

262 

426 

1971-52A 

262 

427 

1971-55A 

263 

428* 

1971-57A 

264 

429 

1971.61A 

265 

430 

1971-62A 

265 

431 

1971-65A 

267 

432 

1971-66A 

267 

433 

1971-68A 

268 

434 

1971.69A 

269 

435 

1971-72A 

269 

436 

1971-74A 

270 

437 

1971-75A 

270 

438 

1971.77A 

271 

• Than  Conot  nttlllitt  tjacttd  • captult. 


Pige  355c 


Nase 

Das) gnat) on 

Page 

Naaa 

Designation 

Cosmos 

439 

1971.78A 

271 

Cotaos  500 

1972-534 

301 

■ 

440 

1971.79A 

271 

ff 

501 

1972-544 

301 

i 

441 

1971-81A 

272 

1 

502* 

1972-554 

302 

■ 

442 

1971-84A 

273 

i 

503 

1972-564 

302 

R 

443* 

1971-85A 

273 

R 

504 

197  2-574 

303 

R 

444 

1971.86A 

274 

R 

505 

197  2-  57B 

303 

R 

445 

1971-868 

274 

R 

506 

197  2-  57C 

303 

R 

446 

1971-86C 

274 

R 

507 

197  2-  57D 

303 

R 

447 

1971-86D 

274 

R 

508 

1972-57E 

303 

R 

448 

1971-86E 

274 

R 

509 

197  2-  57F 

303 

R 

449 

1971-86F 

274 

R 

510 

1972-57G 

303 

R 

450 

1971.86G 

274 

R 

511 

197  2-57  H 

303 

R 

451 

1971-86H 

274 

R 

512 

1972-594 

304 

R 

452 

1971-88A 

275 

R 

513 

1972-604 

304 

n 

453 

1971-90A 

275 

R 

514 

1972-624 

305 

R 

454 

1971.94A 

276 

R 

515 

1972-634 

305 

fl 

455 

1971-97A 

277 

R 

516 

1972-664 

306 

R 

456 

1971-98A 

277 

R 

517 

1972-674 

306 

n 

457 

1971.99A 

278 

R 

518* 

1972-704 

307 

R 

458 

1971-101A 

278 

R 

519 

1972-714 

307 

R 

459 

1971.102A 

279 

fl 

520 

1972-724 

308 

R 

460 

1971-103A 

279 

R 

521 

1972-744 

308 

R 

461 

1971.105A 

279 

R 

522 

1972-774 

309 

R 

462 

1971-106A 

280 

R 

523 

1972-784 

310 

R 

463 

1971-1074 

280 

R 

524 

1972-804 

310 

» 

464 

1971-108A 

280 

R 

525* 

1972-834 

311 

tl 

465 

1971-1114 

281 

R 

526 

1972-844 

312 

R 

466 

1971-1124 

282 

R 

527 

1972-864 

312 

R 

467 

1971-1134 

282 

R 

528 

1972-874 

313 

R 

468 

1971-1144 

282 

R 

529 

1972-878 

313 

R 

469 

1971-1174 

283 

R 

530 

1972-B7C 

313 

R 

470* 

1971-1184 

284 

R 

531 

1972-87D 

313 

R 

471 

1972-014 

285 

R 

532 

1972-87E 

313 

tl 

472 

1972-044 

286 

H 

533 

1972-87F 

313 

n 

473 

1972-06A 

286 

H 

534 

1972.87G 

313 

H 

474 

1972-08A 

287 

R 

535 

19? 2-87 H 

313 

R 

475 

1972-09A 

287 

R 

536 

1972-884 

314 

R 

476 

1972-114 

288 

R 

537 

1972-934 

315 

R 

477* 

1972-134 

288 

R 

538 

1972-994 

317 

R 

478 

1972-154 

289 

R 

539 

1972-1024 

318 

R 

479 

1972-174 

290 

R 

540 

1972-1044 

319 

R 

480 

1972-194 

290 

R 

541* 

1972-1054 

319 

R 

481 

1972-204 

290 

R 

542 

1972-1064 

319 

R 

482 

1972-23A 

291 

R 

543 

1973-024 

320 

R 

483 

1972-24A 

292 

R 

544 

1973-034 

320 

R 

484* 

1972-264 

293 

R 

545 

1973-044 

321 

R 

485 

1972-28A 

293 

R 

546 

1973-054 

321 

R 

486 

1972-30A 

294 

R 

547 

1973-064 

321 

R 

487 

1972-33A 

295 

R 

548 

1973-084 

322 

R 

488 

1972-344 

295 

R 

549 

1973-104 

323 

R 

489 

1972-354 

295 

R 

550 

1973-114 

323 

R 

490* 

1972-36A 

296 

R 

551 

1973-124 

324 

1 

491 

1972-38A 

297 

R 

552* 

1973-164 

325 

R 

492 

1972-40A 

297 

R 

553 

1973-204 

326 

R 

493 

1972-42A 

298 

R 

554 

1973-214 

326 

R 

494 

1972-434 

298 

R 

555* 

1973-244 

327 

R 

495 

1972-444 

298 

R 

556 

1973-254 

327 

R 

496 

1972-454 

299 

R 

557 

1973-264 

328 

R 

497 

1972-484 

300 

R 

558 

1973-294 

328 

R 

498 

1972-504 

300 

R 

559 

1973-304 

329 

R 

499 

1972-514 

300 

R 

560 

1973-314 

329 

* Ih«M  Conos  tttallitts  ejtcttd  a capsule 
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Osslgnatlon 

Pjjs 

Haw 

Designation 

Page 

^saos  561* 

1973-33A 

330 

Cossos  622 

1973-104F 

353 

1 

56? 

1973-35A 

330 

• 623 

1973-10*6 

353 

1 

563 

1973-36A 

330 

» 62* 

1973-10*H 

35* 

i 

56* 

1973-37A 

331 

• 625 

1973-105A 

35* 

1 

565 

1973-378 

331 

* 626 

1973-108A 

355 

■ 

566 

1973-37C 

331 

• 627 

1973-109A 

355 

• 

567 

1973-37D 

331 

Oenpa 

1972-6*A 

305 

i 

568 

1973-37E 

331 

DIAL 

1970-1 7A 

220 

■ 

569 

1973-37F 

331 

Doppler  8eacon  2 

1970-*08 

227 

1 

570 

1973-376 

331 

DSCS  1 

1971-95A 

277 

t 

571 

1 973-37 H 

331 

• 2 

1971-958 

277 

■ 

572 

1973-38A 

332 

' 3 

1973-100A 

352 

■ 

573 

1973-A1A 

333 

• * 

1973-1008 

352 

i 

57* 

1973-*2A 

333 

OKSP:  see  Thor  8urner 

1 

575 

1973-*3A 

333 

Early  warning:  see  Cosmos  520,  606 

■ 

576* 

1973-**A 

333 

EGRS:  see  Secor 

■ 

577 

1973-*8A 

335 

Foie  1 

197-'.71A 

269 

II 

578 

1973-51 A 

336 

ERS  2b 

1969-468 

197 

■ 

579 

1973-55A 

337 

" 29 

1969-46A 

197 

1 

580 

1973-57  A 

337 

ERTS:  see  Landsat 

R 

581 

1973- 59A 

338 

ESRO  18 

1969.83A 

208 

1 

582 

1973-60A 

338 

" * 

1972-92A 

315 

R 

583 

1973-62A 

339 

ESRO:  see  Heos,  TD1A 

R 

58* 

1973-63A 

339 

Essa  9 

1969-16A 

188 

R 

585 

1973-6AA 

339 

Excess  Rad  Package  A 

1971.40C 

259 

R 

586 

1973-65A 

3*0 

» » "8 

1971.85F 

274 

R 

587 

1973-66A 

3*0 

" " " c 

1972-13E 

288 

R 

588 

1973-69A 

3*1 

Explorer  41 

1969-53A 

199 

R 

589 

1973-698 

3*1 

" 42 

1970-107A 

245 

R 

590 

1973-69C 

3*1 

" 43 

1971.19A 

253 

R 

591 

1973-690 

3*1 

" 44 

1971.58A 

264 

R 

592 

1973-69E 

3*1 

" 45 

1971-96A 

277 

R 

593 

1973-69F 

3*1 

" 46 

1972-61A 

305 

R 

59* 

1973-69G 

3*1 

" 47 

1972.73A 

308 

R 

595 

1973-69H 

3*1 

» 48 

197 2-91 A 

314 

R 

596* 

1973-70A 

3*2 

" 49 

1973-39A 

332 

R 

597 

1973-71 A 

3*2 

" 50 

1973-78A 

3*5 

R 

598 

1 973-7 2A 

3*2 

" 51 

1973-101A 

352 

R 

599 

1973-73A 

3*3 

F08S:  see  Cosmos  298,  316, 

R 

600 

1973-7*A 

3*3 

354,  365,  433 

R 

601 

1 973-7 5A 

3** 

France:  see  Aureole 

R 

602 

1973-77A 

3** 

DIAL 

R 

603 

1973-79A 

3*5 

Eole 

R 

60* 

1973-80A 

3*5 

Peole 

R 

605* 

1973-83A 

3*6 

SRET 

R 

606 

1973-8AA 

3*7 

Tournesol 

R 

607 

1973-87A 

3*7 

Germany:  see  Aeros,  Azur 

R 

608 

1973-91A 

3*9 

DIAL,  GRS 

fl 

609 

1973-92A 

3*9 

&'1d  Sphere  1 

1971-67H 

268 

1 

610 

1973-93A 

3*9 

« « 2 

1971-676 

268 

R 

611 

1973-9AA 

350 

GRS  A 

1969-97A 

212 

■ 

612 

1973-95A 

350 

GRS  8 

1972.100A 

318 

R 

613 

1973-96A 

350 

Heos  2 

1972-05A 

286 

R 

61* 

1973-98A 

351 

IHEWS  1 

1970.93A 

2*0 

« 

615 

1973-99A 

351 

* 2 

1971.39A 

258 

R 

616* 

1973-102A 

352 

" 3 

1972-IOA 

287 

1 

617 

1973-10AA 

353 

" * 

1973-40A 

332 

1 

618 

1973-10*8 

353 

f 

619 

1973-10*C 

353 

■ 

620 

1973-10*0 

353 

■ 

621 

1973-10*£ 

353 

* Th«s«  Cosmos  sital I Hes  ejected  a capsule. 
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Nm 

Designation 

Pag* 

Imp  7 

1969-53A 

199 

• 8 

1971.19A 

253 

* 9 

1972-73A 

308 

• 10 

1973-78A 

3A5 

Intelsat  3C  (F-3) 

1969-11A 

187 

• 30  (F-A) 

1969-A5A 

196 

• 3E  (F-5) 

1969.6AA 

202 

• 3F  (F-6) 

1970-03A 

216 

' 3G  (F.7) 

1970-32A 

22A 

" 3H  M) 

1970-55A 

230 

" AA  (F-2) 

1971-06A 

2A9 

« AB  (F.3) 

1971-116A 

283 

' AC  (F-A) 

1972-03A 

285 

" AO  {F-5) 

1972-A1A 

298 

" AE  (F-7) 

1973-58A 

337 

Intercosaos  1 

1969-88A 

209 

■ 2 

1969-110A 

215 

' 3 

1970-57A 

231 

» A 

1970-8AA 

238 

' 5 

1971-lOAA 

279 

» 6 

1972-27A 

293 

» 7 

1972.A7A 

299 

' 8 

1972.9AA 

315 

• 9 

1973-22A 

326 

" 10 

1973-82A 

3A6 

Isis  1 

1969-09A 

187 

" 2 

1971-2AA 

255 

Italy:  see  San  Harco 
IIOS  1 

1970-08A 

218 

- B 

1971-91A 

276 

Japan:  see  Donpa,  Ohsumi, 

Shinsei,  Tansei 

Landsat  1 

1972- 58A 

30A 

LCS  A 

1971.67E 

268 

LE«  3 

1969-18C 

189 

' A 

1969-A3C 

196 

■ 5 

1969-59C 

200 

• 6 

1969-99C 

212 

• 7 

1970- 29C 

223 

' 8 

1971-08C 

250 

' 10 

1971-63C 

266 

" 11 

1972-31C 

29A 

* 12 

1972-96C 

316 

Luna  15 

1969- 58A 

200 

" 16 

1970-72A 

23A 

' 17 

1970-95A 

2A1 

• 18 

1971-73A 

270 

' 19 

1971-82A 

272 

' 20 

1972-07A 

286 

* 21 

1973-01A 

320 

Luna:  s*«  CotMt  300  , 305 


Nannad  spacvcrafi:  •••  Apollo 
LEN 

Salyut 

Skylab 

Soyu2 


Harlntr 

6 

1969.1AA 

188 

If 

7 

1969-30A 

192 

0 

9 

1971-51 A 

262 

t 

10 

1973-85A 

3A7 

Num 

Designation 

£221 

Kars  2 

1971-A5A 

261 

• 3 

1971-A9A 

262 

» A 

1973-A7A 

335 

■ 5 

1973-A9A 

335 

■ 6 

1973-52A 

336 

• 7 

1973-53A 

336 

Hars:  see  Coseos  A19 

Heteor 

1 

1969-29A 

192 

■ 

2 

1969-8AA 

208 

0 

3 

1970-19A 

221 

0 

A 

1970-37A 

226 

1 

5 

1970-A7A 

229 

1 

6 

1 970-8 5A 

238 

■ 

7 

1971-03A 

2A8 

1 

8 

1971-31A 

257 

1 

9 

1971-59A 

26A 

■ 

10 

1971-120A 

28A 

0 

11 

1972-22A 

291 

0 

12 

1972-A9A 

300 

0 

13 

1972-85A 

312 

■ 

1A 

1973-1 5A 

32A 

0 

15 

1973-3AA 

330 

mk 

1970-178 

220 

Nolniya  1L 

1969-35A 

19A 

0 

1H 

1969-61 A 

201 

0 

IN 

1970-13A 

219 

0 

IP 

1970-A9A 

229 

n 

10 

1970-77A 

236 

0 

1R 

1970-101 A 

2A3 

0 

IS 

1 970-1 1AA 

2A7 

0 

IT 

1971-6AA 

266 

0 

1U 

1971-115A 

283 

0 

IV 

1972-25A 

292 

0 

1W 

1972-81A 

311 

0 

IX 

1972-95A 

316 

0 

1Y 

1973-07A 

32? 

0 

1Z 

1973-61 A 

338 

0 

1AA 

1973-89A 

3A8 

0 

1AB 

197 3-97 A 

351 

0 

2A 

1971-100A 

278 

0 

2B 

1972-37A 

296 

0 

2C 

1972-75A 

309 

0 

20 

1972-98A 

31? 

0 

2E 

1973-18A 

325 

0 

2F 

1973-A5A 

33A 

0 

2G 

1973-76A 

3AA 

0 

2H 

1973-106A 

35A 

NTS 

1972-61A 

36V 

Musketbal 1 

1971-67D 

267 

NATO  1 

1970-21 A 

221 

" 2 

1971-09A 

250 

Navy  Navigation  Sat  19 

1970-67A 

233 

e 

' Sat  20 

1973-81 A 

3A6 

Nimbus 

3 

1969-37A 

19A 

e 

A 

1970-25A 

222 

1 

5 

197 2-97 A 

317 

NOAA  1 

1970-106A 

2AA 

" 2 

197 2-8 2A 

311 

' 3 

1973-86A 

3A7 

NOAA;  so*  also  ITOS 
Ocean  Survey  Syslen:  see 
Cosaos  367,  A02,  A69,  516,  626 
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1 

I 

I 

I 

I 
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OAO  3 

1972-65A 

306 

OfO  1 

1970-94A 

241 

060  6 

1969-51 A 

198 

Ohsuai 

1970-11 A 

218 

Orbiscal  2 

1969-250 

191 

Oscar  5 

1970-08B 

218 

" 6 

1972-828 

311 

OSO  5 

1969-06A 

186 

» 6 

1969-68A 

203 

• 7 

1971-83A 

273 

o\n-i7 

1969-25A 

191 

• 17A 

1969-250 

191 

» 18 

1959-258 

191 

' 19 

1969-25C 

191 

• 20 

1971-67A 

267 

' 21 

1971-678 

267 

0V5.5 

196a-46A 

197 

• 6 

1969-468 

197 

' 9 

1969-46C 

197 

PAC  1 

1969-688 

203 

Peole  1 

1970-109A 

245 

Pioneer  10 

1972-1 2A 

288 

" 11 

1973-19A 

326 

Prognoz  1 

197  2-29  A 

293 

’ 2 

1972-464 

299 

• 3 

1973-09A 

323 

Prospero 

1971-93A 

276 

Radcat 

1972-76A 

309 

Radiation  Heteoroid 

1970-948 

241 

Radsat 

1972-768 

309 

RAE  2 

1973-39A 

332 

Rigi  d Sphere  1 

1971-67P 

268 

" I 2 

1971-67E 

268 

Salyut  1 

1971.32A 

257 

" 2 

1973-17A 

325 

Salyut:  see  Cosaos  S57 
San  Marco  3 

1971-36A 

258 

SAS  1 

1970-107A 

245 

• 2 

197 2-91 A 

314 

Satellite  Intercapter: 

Saturn  206 

see  Cosaos  291 

Cosaos  373 

Cosaos  374 

Cosaos  375 

Cosaos  394 

Cosaos  397 

Cosaos  400 

Cotaos  404 

Cosaos  459 

Cosaos  462 

Cosaos  521 

1973-328 

329 

• 207 

1973-508 

335 

' 206 

1973-908 

349 

• 504 

1969-188 

189 

• 505 

1969-438 

196 

• 506 

1969-598 

200 

• 507 

1969-998 

212 

• 508 

1970-298 

223 

• 509 

1971-088 

250 

' 510 

1971-638 

266 

• 511 

1972-318 

294 

• 512 

1972-968 

316 

• 513 

1973-278 

328 

Haas 

Designation 

Page 

SOS:  see  Titan  38  Agena 

Secor  13 

1969-378 

194 

SERT  2 

1970-09A 

218 

SESP-1 

1971-54A 

263 

Shinsei 

1971-80A 

272 

Sky  lab  1 

1973-27A 

328 

^ 2 

1273-32A 

329 

” 3 

1973-50A 

335 

" 4 

1973-90A 

349 

Skynet  1A 

1969-101 A 

213 

" 18 

1970-62A 

232 

SOICAL;  see  Calibration 

Solar  Rad  Package  A 

1972-26C 

293 

Soyuz  4 

1969-04A 

185 

" 5 

1969-05A 

186 

" 6 

1969-854 

209 

" 7 

1969-86A 

209 

" 8 

1969-87A 

209 

' 9 

1970-41 A 

227 

" 10 

1971-34A 

257 

" 11 

1971-53A 

263 

" 12 

1973-67A 

340 

" 13 

1973-103A 

353 

Soyuz:  see  Cosmos  496,  573,  613 

SR  10 

1971-58A 

264 

SREI  1 

1972-258 

292 

SSS  1 

1971-96A 

277 

SSU:  see  1971-110 

Tactical  Comsat  1 

1969-13A 

188 

Tansei 

1971-IIA 

251 

TD  1A 

19''2-14A 

289 

Telesat  1 

1972-90A 

314 

" 2 

1973-23A 

327 

Terapsat  2 

1969-82H 

207 

Thorad  Agena  D 

1969-10A 

187 

n II 

1969-26A 

192 

n R 

1969-41 A 

195 

n R 

1969-63A 

202 

n R 

1969-65A 

202 

n R 

1969-79A 

206 

R R 

1969-105A 

214 

R R 

1970-16A 

220 

R R 

1970-40A 

227 

R R 

1970-54A 

230 

R R 

1970-66A 

233 

R R 

1970-98A 

242 

R R 

1971-22A 

254 

R R 

1971-60A 

265 

n R 

1971-76A 

270 

R R 

1971-110A 

281 

R R 

1972-32A 

295 

R R 

1972-39A 

297 

Thor  Burner  2 

1 969-6 2A 

201 

R R 

1 970-1 2A 

219 

R R 

1970-70A 

234 

R R 

1971-1 2A 

251 

R R 

1971.54A 

263 

R R 

1971-874* 

275 

R R 

1972-18A* 

290 

R R 

1972-89A* 

314 

R R 

Tiaation  2 

1973-54  A* 

336 

1969-828 

207 

•MSP 


Ptga  355q 


Naaa 

Designation 

Pa^ 

Titan  36  Aqena  D 

1 • 

1959-07A 

186 

1969-19A 

189 

1 « 

1969-39A 

195 

( 1 

1969-50A 

198 

1 ■ 

1969-74A 

204 

■ I 

1969-95A 

211 

■ ■ 

1970-0ZA 

216 

1 * 

1970-31 A 

224 

• • 

1970-48A 

229 

■ • 

1970-61 A 

232 

1 > 

1970-90A 

239 

■ • 

1971-05A 

249 

• • 

1971-33A 

257 

■ • 

1971-70A 

269 

• » 

1971-92A 

276 

■ • 

1972-16A 

289 

• ■ 

1972-68A 

306 

• ■ 

1972-103A 

319 

■ ■ 

1973-28A 

328 

• ■ 

1973-68A 

341 

Titan  36  Agena  (SOS-A) 

1971-21A 

254 

• " (SDS-B) 

1973-56A 

337 

Titan  3C:  sea  IHEVS  and  DSCS 

Utan  30 

1971-56A 

263 

V 

1972-02A 

285 

r* 

1972-52A 

301 

n 

1972-79A 

310 

■ 

1 973-1 4A 

324 

a 

1973-46A 

334 

1 

1973-88A 

348 

TOPO  1 

1970-25B 

222 

Tournesol 

1971-30A 

256 

Trl  ad  1 

1972-69A 

307 

ITS  3 

1971-836 

273 

Uhuru:  sea  SAS 

UK:  see  6r1ta1n 

Unidentified 

1971-00 

248 

USAF  Oberetlonal  Hatsat:  see  Thor  Burner  2 

Vela  9 

1969-460 

197 

' 10 

1969-46E 

197 

• 11 

1970-27A 

223 

• 12 

1970-270 

223 

Venus  5 

1969-01A 

185 

• 6 

1969-02A 

185 

• 7 

1970-60A 

232 

• 8 

1972-21A 

291 

Venus:  sea  Cosaos  359 

Cosaos  482 

VIKA 

1970-17A 

220 

Zond  7 

1969-67A 

202 

• 8 

1970-88A 

239 

Zond:  »m  Cosaos  379 
Cosaos  382 
Coaaos  396 
Coaaos  434 
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